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PROBLEM TO BE SOLVED: To reduce a remaining functional base which is a deterioration cause of film quality without 
giving an adverse influence to an underlayer, by a method wherein a substance which selectively acts on an organic 
functional base included in a silicon oxide film is added to material gas composed of oxygen source gas and organic 
system silane gas so that a silicon oxide film Is formed on a substrate by a CVD method. 

SOLUTION: By use of oxygen source gas and organic system silane gas as material gas, a substance which selectively 
acts on an organic functional base included in a silicon oxide film is further added thereto so that silicon oxide film is 
formed on a substrate 104 by a CVD method. For this reason, a substrate support pedestal 103 for supporting the 
substrate 104 such as a silicon substrate etc., is provided in a vacuum bath 101, and the vacuum bath 101 is connected 
to a pipe 1 05 for supplying oxygen source gas, a pipe 1 1 5 for flowing tetramethylsilane as organic system silane, a pipe 
125 for flowing toluene as an additive substance for improving film quality and a pipe 1 30 for flowing nitrogen gas. 
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nW.tiO. 2T.ox-r\,zm.'M.Ltz. 

[00791 mmm\mLtz^^. m^mA , b^o 

aa^^J^tit t t5fet:0 3 ic* L/i J; o ^£m^M^ 

tiff^Ltz. --H. w^^\mthtiMz. mmskA, B 
[0 0801 -e^o^*. K^bKA. Bb^^ihm.'^ 

S i-O-S iOn>ydf:^^- tr-^'. Si- 
CH3 nmSX-'^X'h'otz. Zcr)o-hnVC^BX'\iS 
i -0-S i h-^'lc*ttl>S i - CH3 c?)h-:?«ib 
0%T'*>-?^>:Otc^L, K-fUSA-CJilHltt-^o 
Jt*«0: 3%-C*0. K^bMBtJt^TCHs 

[ 0 0 8 1 1 =5:io. \^-fti<r>%^hmmi 0 1 cofij^ 

^^«1 0 l<?)|ijas^{4, ^:l.'«S5ltSt= 

[ 0 0 8 2 1 t^c, 03 ( e ) t^ZTT^Ltzmik^WyWm 

TTnasc 1 - 3 ummm. Lftm^p- . B<Dm 
mizm-m^imKifzibiz. #h^t'9 5o 
10-1 8o^nmffmmmuzm<^m^i^x 
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[00831 ^mMk. mtmAii. v^m^iasTt, 

flcSiR8l$*^' 0.01 %aTVh ttz^y v^^if^ 
~1. 2X103 dyne • cm-^X'h-ytz. 

[0 084] ^ixiznLx. m.imm. mmmif 
[ 0 0 8 5 ] 7 'y ^? <^m. Ltimmimij m^t 

[0 086] IMiaff(i2~5xl 0« dy 
ne ■ cm-^ l^feJOS^i 1 ~8 x 1 Oi'dyne ■ c 

[0087] ijUiiOiK**^^> . K^LKAti, ^fimssia 
(CH3 ) cry^^m. mmizntm^. mMm> 

jjSifK7):^ximmttxmtirzmt^9ikL. zmmit 

m.mm5'mz-)\^xmm-th. 

[0 0 88] t-f. 04 (a) {Z^<fXoiiZ^ ^WlA 
1 W&A 0 3im^^ixtz'y'} 3 :^««i4 0 1 ^fflS^ 

[ 0 0 8 9 ] ^-r . V U 3 ymiA 0 1 cO^fflSrgftK'lb 

mt, mzmk^i^'}^ymmA o 2±tc7^^^h 

ny ■ XA-'y^-Uy^-S^fflv^TA lffi||403i:^l. 
1I$0. 9^ttni7)A 1 -1%S i -0. 5%Cu-^^M 

[0090] <>:tCC:<7)A 1 ^^|{Lii{Cii«<03KS3t«S: 

m^^xy t WJxY/-^^-y'^m^Lfz^k. ±llyt 
hU'JxhJ^^^-y^-^x^b LXlMiA i 
tt>f :ty • x>y^y^^ (R I E ) STx-y^y^^-rs^ 
ttiO, iS^iISO. 2~2;um. i5lira;^'^-xo. 
2~2xzmT'A li!i^4 0 3S:m-ri., Sf^tC, ±l£ 

[ 0 0 9 1 ] 'J 3 ya:K4 0 1 5:111 W^lga 

1 0 sizmi. mmmim ixcom^ 

2Mm(0i^<ja ymimA 0 A Sr5tC* Itz^mizU-y 

xmA ( b > tc^-r J: ^ m^-ri . 

[ 0 0 9 2 ] i^'J 3yK'fbli4 0 4£7)rit!i^Wi:, mi 
tf, TMSji£g*''««a2~4 0cm3 -min-i.it^ 



;i(f;^^7!;^'8t^a 2 0~4 0 0 c ms • m i n-' , hyl-x 
ygEM*««lfe2~4 0 c m3 • m i n- 1 -C-ab-S . 
[00 93] ceo t#i7)TMSO^E(4«feO. 0 1~ 
2OOT0 r i^^ffliffiliaO. l~4 00To r 
h;l/xy<^:}J-fflj:iliaO. 0 1~2 0 0TorrT 
trz. fmmimiAO . l-6 0 0Tor 
r. «MfflS(iifia-6 0-3 0r-C'$>0, i^'Jayi! 
'ftjl4 0 4<^JtSa[S{4. *«70. 2~0. 8jtim-mi 

[0094] mmm^t lt{±. tt7kift?i^srffl 

V^^^« A 1 '^^m.X'<7)iyU 3 yg?^l:IS4 0 4c7)Jt«ff^ 
«2:§^>(ciii^^tc{4> TMSt h)lx.yim\itm 

izmmtD-T-f '^'amcnx'^t^:^x<o^<7)^m^izi^ 
vaymmoiimLx.mitmm^j:ot. ai 

^^iziSLmthztf}^'^^. 

[0095] 04 (b) tS^-fi^t:. i^UnyK^blg 

4 04J4. ^^-nx<7)mmuzhM.m<mittix^^rz. 

[0096] Sfc, <rc7)>'UrjyK^bll4 0 4c75^)l 
t LTi7)ttHi.5tlc^^L/ci^'; ^yS^t^S 0 3 (i?-ft 
HA) c7)-?-tLi:(j{5'|31^(:ffiilTV>/i, *||i£ 

j^^t'Ji. i^y 3 yii'fbiS4 0 4«^tica i ^<m^ 

4 0 3)lAiJ>S^46. ffijfiajie 5 0'CtfL**jt^:i? 

t£t'-z.fz. 

[0097] ^o3yiaiagt\ 'J n yK'fi:ii4 o 4 

. X U 3 y««4 0 1 i:im.Lts:ifi^ 
i^UaymUA 0 1 i}-i^miii^'xiMM.mil^X'm 
l/zf)K 5 0 0'CtX'mmiktii:^xiiRhh^j:i)^^ 
fz. 5 0 0t:tU:-cc, Hj, cot:-^^*«l.i.Tg!;t. I 

^'{i. 6 5 0rt-C£^>fL^*>-5y'>:. C. HiO^**** 
[0098] Etf, sommsfflSrs^t-cfco, 

0 1 JiSf^P 5 0 2 ?r:fr IXl^M^mfSX' 
-eo|ijaS^{i2X 1 0-7TO r r«±T'J)l., 

zftt >L<m\^\mifi'm^zts:h(nx^s t r «, ^^u. 
[ 0 0 9 9 ] 111 mm>im^i^wy^^b 
\z. 5 0 1 mmmmmm-^ s i ^zm 
r^ttiiWi ocomz%mLx<hcr>x\ ^£hK<-& 

[0100] n-ms 0 1 nzki'y') 3 ywm(r)mi 

5 0 5 immthtztxryw^^-b 5 0 3, a^5it^ 

5 0 3{Z-^WmM&imi'fhtz^(n^5 0AtmM. 
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[01011 mS«5 0 1 izii. ^Xt:mkttfz!^<7) 

t(±, its (O2 ) ^ffi*&-ri.il'i5 0 6. TMSSrft 
ij!&-ri.>t:*^<^ffit51 5, h;l'XyS:flt*&-r«.:'::*^<^ai 
t5 2 5. J3j:t/Mf^;y;^2rfl^*^'tl.^J^>^ie'^5 3 0 

[01021 immmhR'^B 0 6 (mmmmm 

{iS^-tH*) {4, ^ h •yT'A';!/:^ 5 0 7 , fiASEfiltS 
0 8, ;?.h«yrA;l-:^50 9. ia^5 1 OSr^LTKS 
115 0 1 mmilX\.^i: ^j:i5.m506blX 

[0 1031 TMS^«*&-rS/i«)«0iE'g5 15 (TM 
S«*&^»4llS^-tir-f ) (4, X h -xT • A>r5 1 6 . 
«*S[»ft5 1 7, Xh -yy • A>7'5 1 8, Xr^l^ 
;?.iet5 1 9^:frL-CKS«5 0 Uc«i!§iiT«<^l., 

[01041 h;i/xy $rfiti|&-ri.^«)<0S«5 2 5 ( h 
;l^xyi7)flt*^S{4llS^-r) {4. X h ^yr • >'^';^7'5 
2 6 , 5 2 7 . X b -/T • J^/U-/5 2 8 , ffi 

« 5 2 9 Lt «Stt 5 0 1 icjf M$ a-C V ^1. . 

[ 0 1 0 5 1 E-ff 5 3 o^tfr fca^sig;<fx (mm:^ 
x<7)mi^mm^i') {4, s«5o ssrtiiLAnt- 
i./c^tcKsiis 0 1 miz^^zmuz 0 . i^m^ti 

[ 0 1 0 6 ] ga^5 3 0{4, X h yr • 3 1 , 

«*SE*H-5 3 2. Xh-yy- a';U7'5 3 3 . ffif 5 3 
4$-:ft-fCS^«5 0 lt^i^§tLTV^-l>, XtV^X 

momm^^ 503 (ortgi5ic{4, 5 3 5 < 5 3 5 

{4;yxtt*^c!0Si|^. 5 3 5' {4;</"X£tJPffl$:ai'»S:^ 
-T) *saa*ilTi30. i?'g5 3 5{4, 5fetmiiO^ 
}g®-CS^t/i J: 0 l,zm2iz^T<%Si^tLfzmm:^x}5i 

i/mi&commA'xmmmizm^tix v^s , 

[01071 m.^^ 503 tC(4J[ifeffl<0^J®T*)^ 

. t-:5'-5 3 6 T'a^5 0 5 S:mcO?ag{=JPii-t^ 
Zt^^X^^i:olZ^j:-iX\i^^ (i^-X- t-;?-cO« 
jS{4ia*-li:^) . 

[01081 K^»5 0 1 <7)aig{iz:M^{i^ro TiJ 

0 , MfflSrJDfi-f I.J'^46<^IRl!it3<ty'^SSW5 4 2 
*ll8fim®'C14*S£«5 0 1 OSfflS: 8 O'CtC^^-t 

[01091 mzmmms^m ^tz ymitm 
(mfsjjmiz-^\,^xmm?>. tt. k^«5 o i i± 
^izmtx. mwi5o.5}iix<r>i^o^ymL^^ 
5 0 3±i^m^?> . mzm,D 502 ^^^LT^|J 

^SS*T^S<i5 0 1l^2rSm-rS, C:<^i:#. il 



^K^*^' IxlO'TorriO hmMS-iZ^^ X 0 

iz-ti. 

[ 0 1 1 0 1 -?-LT, KSffis 0 1 P^mmM^i'Zm 

ifz<^im^uzm. i^o ^y£mii^m-i>fz!f)(7)i^ 
miitzm.mxt:m'^ 5 3 5 5 3 5 ' tcsi 
v'jny^tR&J&afrs. Siissj#^5 0 3<^iaK 

J4«lia-1 0 0~2 5'Cg«(C|g«t§. 
^SiK(4- 8 0-2 S^Cg^t^So 
[01111 »:tcS«aS7!)MOiaStS^t!t<7)S: 
Hfgtit^, TMSffl<^«ftgS*tf517^««al-l 

0 0 c in3 /mi nggtC^^t . X h >yr • ^n';U:7'5 

1 6, 5 1 8Srg8lc:LtTMSSrSSffll5 0 Itc^A-r 

[01121 »:t::h;l'Xyffl<^®ftaaif5 2 5S:«tfa 

l~10 0cm3 /mi n^lCiS^L. Xh-yT-^N' 
;l^7'526, 5 2 8SrS{;L-Ch;Uxyi,KS«5 0 1 

izmxt^. 

[0 1 1 31 »:tciagfflco«»3rt*n-5 1 os: i~i o 

0cm3 /mi nt^SL, X h -yT ■ 5 0 6 , 

5 0 8mi>zLxfm^'xiMs.i^5 0 1 rtt«A-r 

I.. :z<r>bt. K^II5 0irtoff*{4. Sf$iP5 0 2 
£03 yrT^ rJ' yxSr^;!!. C t J; Oitia 1 0 m— 5 
OOTor rmJSlC-fl.^J:*^'T^^. -ecOrtiR{4. T 
M S^JE*i 2-2 0 0 T o r rSS. hyl/Xy^JJ-ff*^ 
0. 2~2 0 0Tor rigjg. K^^i-iI**2~4 0 0T 
o r rgjgfj)!.. 

[0 1141 -eLT. K*M**^'S€Ucii>, 13. 5 
6MHzOSig^«flE^iSiiiS^jlS5 3 7(;<J: 0«ffi5 
0 4i:EPJPL. «fel0 0Watt~5kWatt£0« 

i^mmi^mmt ix. m^mt:^it^'^x'^o^y 
mimi'y'j^y&iSL5 0 5±^zimLrz, 

[01151 im<m7li'i!f:coXd^^mxn^j:'yfz. 

I.. z<r>w±mmt:immjm^tLtz. 

[0 1 1 61 <5:{C:Xh>y7"->'^;l'7'52 8, 5 185-W 
liZtX. b;UXyi:TMS<Ott*&S:fP±t, Xb yT- 
yN';P7'5 0 8^ffl{cfCKlg^X<7)ft*&S:f|t±tS. »: 
Cia2COiiia<7)X b >y 7° ■.■f<}\^y 2 0 5 Sr^t , X h -y 
r->'<;ur2 07. 2 1 OSrffltr. ^5 3 5*»^>ffl 
f535' (CgStTV^|>?^aifflOMS;^Xc7)^*&S:fft± 

[01171 mic, m 1 ^OHMJ^Sli: |5]ai:S^ U 3 y 

[0 1181 s-f, 113 (a.) iz^-txoi,z, mmzh 

Vy^m3 0 2tm^^td-zi^')^y^'i O l Sr^S 
•tt. M^yf-«3 0 2<^raPSd{40. i5~2^ 
m. ^$h{44//m-Cl)l). 
[01191 mz-y'):iyW^3 0 1 ?:05<O^U^a 
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TMS»m2 0cm3 /min, b;i^xy 
Sai Ocm3 /mi i?S5i[*2 0 0 c m3 /mi 
n.ttSE^lO. 2Tor r. i5ii^;>j2 0 0Wat 

[0 120] .riOi^tLTi^'Jay^^bKSOSSrJK 

mmti^^ti^'ixms ( b ) . las ( c ) /113 

(d) . 113 (e) -CJ)!.., 

[0 1 2 nils (b)-|l3 (e) IZ^tXoiZ. >■ 

■mi^m\'^^-yy'izmhio^j:jmTmt. 

[01223 yi:{CCc^x'J 3 yiS-ftJiB 0 3 (OT. 1! 

[ 0 1 2 3 3 ^fc. mmD(Dm^mzmLx. h/i 

xy5:»L^rV^^^'ft. fmmM^O . l 4To r r 
i:<fi<^-g.i7)-C\ gf^P5 0 2(C|g{fCJ>l.3>'r^^ 

0. 2Torr tissue, 

[01241 Jtffl^SrJtK t^ife*. mmc , D(0 
im^^mkiibijizm3^Z7jkLtz^d^j:B:mmm^^ 

tJt. -if.m^mtifzMz. mime, DSr7 
[0 1 253 ^m^. mmc . D t i^^tmrnf 

r-^\t^ S i-O-S icOP-y^y^/- b'-^. S i- 

CH3 <oiKJRf-^'t'S>o^^, ::iOo^=>i?^L)iDTiis 

i -0-S ih-:?tittl.S i -CH3 cOb-:7(7)Jt 
ifilO%Th->tz(n>,znL. Ig-ftliC-CJillth-^cT) 
0 . 3 %T*> 0 . Ig^bliD [Zit^X C H3 ^*«|^ 

[ 0 1 2 6 3 i;^di3 ( e ) \.z7nLtzmm^mm 

X'W^m\.Z 1 - 3 mgjgiiS LtzWmC . D O^ft® 

at:«-ri.we^ii^i.!^ci6c. #Hmt'9 5 0 
"c, 1 o~i ^Q^'msnmmkm^fz^mmM)^ 

[0127] ^m^. mMe\t. \^^(r>mx\^ 
mimm- 0.01 %mx'h ^.ttz^y-v-? tm 

~1. 2X109 dyne • cm-2Tfco7t« 

[0 1 283 .in(c^*LT. m^mmi. mmumm- 
2 0'^5o%m.x'h'ifz. tfz. mmitLi-zwrnco^ 
^{zmu^9 y y9timmmBzmzm.tx^^h(r> 
mnxmk^fifz. mmz\.t. minmmm<n 

^^Zimmmz9y-v9\mt^tltf:ti^'>tzifi. 3 0 
^(^SmX'i' y y ^'ifim. Uz, 



[ 0 1 2 9 3 7 -y ^ <7)m. uzm\x'iM^:fj im^-t 
izb lix't =$rv^Jt«), mmnammDmrnti 
rzmm<7)m:h 1 1 o-^mmmmws^jibt t s: u 

3 ys«3 0 1 (?)-?■ 

[0 1 30 3 -eo^^, f^fr{42~5X 109 dy 
ne • cm-^ gftJI^SMil—Sx 1 Qiodyne • c 

m-^x'h'o. mmDiimmmx-m'Stij^L. mmfi 

[01313 m.mm^h. mimca.^m^ 
(CH3 ) <r)is^m. mmzmm'SL. msm.<r) 
mmi^x-mmt Lxmitzm'\SLi^^L. ^ix\mit 
mhm=f'^nm<m<-&7x^9 h\t<r>Yvyi-m^ 
msfmsttvxrymmt Lxm^xmrc-hh c: S:S 
mLx\^h. 

mA<r>wmm) mzm5ffy^^mkm\^tzmmi 
mmmmim\,z':>\. ^xmmt^ . 

[ 0 1 3 2 3 ^-f . ^4 ( a ) tis^f J: oiz. affilcA 

I i!i^4 0 3 tm^^ ti^ 3 ym.A 0 1 imm-f 

mzi^^jaymmA O l ^:^iz9r.lfzM^mo 1 
rt<^»K5:1^^5 0 3lcigaL. 5tC5^L/c^Wlct«o 
Tl^^ISi: LTOJ?$ 2 mco;^ y 3 yS?'ftll4 0 

4 2:114 ( b ) izJiktX 0 ^zm^tl . 

[0 1 33 3 i^'joymmA 0 4cr,m^m±. 

{f. TMSSg»*iStia2-4 0 c m3 ■ m i n-i , Ksg 
;</^XgS[«*««t<a2 0~4 0 0 c ms -mi n-i ; b/l'X 
>'a4*^'Slfe2~4 0 cm3 • m i n-^X'hl. 
[0 13 4] Z<Db^(^TMScr)j^EimhO. 0 1~ 
2OOT0 r r. KS^'-ffiiiliaO. l~400Tor 
r. hfUX-yc^ElimtiO. 0 1~2 0 0Torrf 
*>^^v:. ttz. imEfHiWihO . l-600Tor 

r, mui&mmh- 6 0-^3 ox:x'h*). s^ynyK 
im4 0 4<7)immmi. m. 2-0. sxxm-mi 

[0 1 3 5 3 mm<^'mitmmt txn. myi^mmm 
^^fz. Ai-^m±x'(r>i^u^ymim4 0 4<r)imm 

^ii^i^izMib^izii. TMSfch;PxySr^im>8? 

u n ya«4 0 1 LT . mmm^^h k a 1 

|g±tci>ttl. U 3 ywm4 0 4 c7)«l«J^4«S:S&«W 
[01363 , 114 ( b ) J; 3 

\,z. ^^')^yw.\m4Q4\t. \^-tiimmmz\,^m 
jt4. 5c7)srx'^^'bjt<oitiaT't>m5:4i:"&aatf 

:itt>^X'%tz. 

{Qi3i\^fz. Z(r)'y')^ymm4 0 4<^wm 
tLxm.'Si{>^f,zirsLtzi/')^ymm3 0 3 iw.^ 

m) (^"^titmrnm^zmx^^tz. tztzL. i^ya 

ymcMA 0 4<0Tt A 1 ^^<0iSil4 0 3|g*«^l.-^c 
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^MMliS 5 0*'C4T'L*^ff^*)^*^-5Jt. 
[0138] :L<D^m.X\ v-'J 3yi§{tlg4 041: 

n^3t!»o/c« mz. i/'j3>S«4 0 1 S:J[I^t=Sr*^'^> 
V U 3 y»:^4 0 1 *>/^iO«caj;^'^Sr«*:iJ-ffSt':«-«f 

^. 5 0 0rijU:-CC, eOlf-:?**!.;?.^^^. t 

6 5 0'CST'l,^>il^*»-:>!''C<, Hc7)-^*»** 

\f^5commm) men. :^mmmx'm\'^mm& 

[0139] 0*. 8 0 1 {iCIIiScORiE^Sr^LTiS 

80 2' J&^aStlTV^I.. 5^1=8 0 1 £7)F*l{i 

W4^^7 7 r h StO^Sit^ 8 0 3 *«tSg§ tiT h 
0. ^<7)»^S3%^8 0 3±tC{4MI8 0 4*«Ka§^T. 

[0 140] ^yyr^ M?coS«Sj^^8 0 4cOrtgP 

fg;!r;^ m-tz tizi: os«5d#^ 8 0 saxx/i^ V 3 

y»K804&}^ffl-C#l.<J:-5{c^r-9TV^S„ ^t>. 

[0141] mi804<r>^mt:mmt?>^>^. ^ns 

QAtihht^ t*^ii«Jt 0 nrnzmm^^-b s o 3 

0 4 tsx 0 ^wzmMifi^t^Si^ h mw^-h sob 

[0142] -e^O^m. J^ffl?Sf*:§S«»?r 1 0 0 c m 
3 ■ m i n-i~3 0 1 • m i n-^<r)^-^mt^^-tzt 

t . 8 0 4 tcBX •? nntz^Mn<n^t,i - 8 

0 3 0*C, «fiR8 0 4l:lR'9#(t^ii«**«iaJ^f4 

-7 2 2 5°C-el)-:>/i. 0 (3 tTJ^SfflMS 

[0143] 0 1 mm^zM^miytix 

V^5t-^'-802, 80 2' i7)ia^Sr±tf^*^%|5ltt 
tUT^^SO li7)F*IiJC^(t/::»ifl:>t*(7)?aKi:. * 
m^^8 0 3(lJR0#(t/vSft«W^SSt . a^8 0 3 

[0144] ^^mM'^m. ( ^nJ4h-^-(C^A 
[0145] ^^1=3 0 1 <7)^mcOWi&ti^2 0 0~6 5 

o'c<7) t # , i%&mm.m:ff^^i l O O c • m l 
n->~3 0 1 ■ m i n-'ff^mmv^it^-^tt. wm. 

fif^fflStt- 8 0~ 1 O-C. WmB^^i- 7 0 2 0 



[0146 im. mmm.<rmmui. zzri^-^t: 
mEmim\'K ?^affls«^^SMth-^-8o 

2 , 8 0 2' liZpiffzmM'^Mii!, Uz. ^W^S 0 1 . 
<7)-S(c{4T^mr>'U^'^8 0 57i^TX0WtTJ> 
0. ii0^ry^^'i8 0 5(?)S*S[g{4*«[aiL7vfiffl 

c7)KS77y>''80 7. 80 7 '3m'9#ft';>n-cv^ 

[0147] ifz. Xryp^f 8 0 5^T®4#f^ 

coffiw 8 0 6 sr^n-tT^^sf^iia (^las^) 

O-sTo r rJiLhc7)S»S{cR)S«80 ll^$r#f^-ri. 

0 5 tfi. m)j /v:i6i^E:>]l1-8 0 9 0 # 

[0148] ^'S8 0 5 W«lc(4*S;yxS-«*&t 
l>^*^<7)iE'gSrK0#tt/cK^7 7 y v8 0 8*'T1X0# 
ffoJitv^l.. -r^ri?*). 3i^7 9yi^'8 0 8tc{4. T 
MS.K«(02 ). b;uxyt3j;txg« (N2 ) 
^ix^'nffi*&-ri.ie^8 11, 821, 831, 8 

4itim'onif^n.x\^h. ziii^M^yfyi^8o 

7, 807", 8 0 8X'Rjm8 0imM^mztl 

I. 

[0 14 9] TMS^Si-ry«:i^>OiSt81 1 (TMSffi 
i^mim^r-^-f) {4. X h -y 7* • >'^*;^7'8 1 2 , «* 
aatf-81 3, Xh-y7'-^N';U7'8 14, iE«815* 

:f^L■cK^75yi^'8 0 8 Wiii^tiTv^i,, 

[01501 i?S2rS-r/v:i6coElr8 2 1 (1^**^ 
IU4S5^-f ) {4, Xh'vr- ^<)VZf8 2 2 . 9tM.m. . 
tf8 2 3. Xh-zT- >'N';W7'824, T9 v^>^yh8 
2 5Sr:^^LTAl2 O3 t8 2 6(c^8i$ix-CV^S, 

[0151] ::c7)Al2 O3 'g8 2 6l4T:J'-y^;<>-h 
8 2 7 tT«S7 ^yi^'S 0 8\,zW^^1XX\>h . 
S/c, AI2 O3 W8 2 6t{4v-f^o«m^jSr*i^-t 
l>-^ci6<7)dfA'tr'f 8 28 (v-f i^ofeSaSiijiUfieS 

[01521 V)V:iiyim-tZ»><^W^8 3 1 ( h)VX. 

yttl^S«405^-ti-f ) {4. X h -y 7' • yN'/UT'S 3 2 , 
ffftSmtfS 3 3 . X h -yr • M'/PT'S 3 4 , E'ffS 3 
5Sr:ft-fCS^7^y>^"8 0 8CfgiggSn-CV^S. 
[0153] ^«:S-r^46coia'i84 1 {^m^ 
fi{4ia*-ti:-f ) {4. X h -yT • A';l/y84 2; «*»PiS 
It8 4 3 , h -y r • A;l/7'8 4 4 , @E1=8 4 5 S^:f^L 
-CK^7 7 y v 8 0 8 Wiig^$*iT V^l. , 

[0154] <js:{3±fe«i^ai:fflv^/c>'U nysrflJS 
xm^. %-s.^m3ktmmLtz^. i^mzm^ 

X.%^yyy'y807 , 807 ' SrPa{tTaiR80 4 
t LXco=y y a ymLim.^^ 8 0 3±l,zWLW:t 
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[0 1 5 5] »:tcK277yj/'80 7$rKtT, m%a 
8 0 6 ^iYLxmnmrn^yrrn^^a o i rtSrff 
mi . zcob^. 0 1 i^<^mm^m.\i 2 x 

10-«TorrTJ>l., 

[01561 iXtcafiR^^ 803 lC^#ai$*TX:MS;{f 
xS:fiHal~2 0 Imi n-iiSUT. aSiiJt^803 
fcctt/i^U3yS^804Sr?^rai-tl., icoist. Sfii 

[01571 mzh—ff-S 02. 802' izmtl^^ 

IX. t^^lcRS^BO l^JnUft-tS. JlSrsO 1(7) 

Sffiic^tt?'ciii:^?t*^'W;ia'4 0 o~6 0 o'C(Dmi^^ 
uzt^. mm.n-^<r>is,mii- e 0 — 3 ovx-h 

0. ffiJSftiB!*»<oit^Uv:S1SfflS{4- 5 0 — 1 or 

[0158] L^cf^. ««o£l:ti-8 1 3 

S:fi{ial 0~2 0 0cm3 • m i n-HCIS^t. h -y 
r-^N>r812. 814S:l3lcLr. TMS?:KSiP 

SOHc^A-tl.. 

[0159] ISIttt. M»^4lt8 3 3 ^jSia 1 0~2 
00cm3 ■ mi n-Hzm^L. Xh-yr- J'iJUraS 
2. 8 34^gBtLT. h;l'X>^KS*P8 0 1 

[0160] mznS.WMM^8 2 3^:mhl0 0~-4 0 
OOcm^ • mi n-UCiS^Ls Ah yr- ^NVUrB 2 

2. 824 irm^z Lx . fmifx ^ K^r 8 0 1 izmx 

-(-yi-^:^yi,ZtX'?-( 9 ^ -v b'f 
>f 8 2 8tEPjD-ri., C:c7)t#c7)EpjDV'f ^o&1i:>3 

tt. Sfal oo~2 0 0 0Wat tfi-rs. c:<ov>f^ 
vm,fim\itimmm^z-7>f ^'aimwfi^t. z.<r> 

[01611 mi.<mi\m<r)i^ a t tt^^d . * 

*HCTMS<7)tt*&2rJ^ h -yr • y^';^7■8 1 4 2rK{3 

ff±t-s, ^im-mmmi^xhh. 

[ 0 1 6 2 ] h/l/xy, i?3g««^l&^^?±Lf^, « 
•&>^8Q\n^%mzmX^ti:ifih. h-:5'-80 2, 
802' tEpjnUTV^^IUESri5'<?tWTt^^KS^ 

8 0 1 (nm^^'m^t xm- 1 i: t tc. w^^^ s o 

3&<#atT('^l.aS;<fxco«*&^f?±L, ^c7)ftipD 
t2SSc7)M^;yx^»St-C»«S3^^8 0 3i3j:lXi^'J 

[0 1631 ii'g84 l?rjltTM^;y;<.€r 

gtttS^SO ll*l$r^^^<;»c^li3fi»'^ff:^3(:-r 

1. < , i. 'owmx%'m8 0 1 m 

««ii3m^8 0 3 . S«r8 0 4 Sr^StcM-f^ t*^' 

[0 164] -ett, umm.t'^w&izM-^fzt^. is 

1:84 l«:3iLt:M^;<^ASr8S[t, «^r8 0 1rtS:;«; 



^(CM-r 1. . m\UZ , S2|7 7 yi^'8 0 7 . 8 0 7" 
$-|^ttTSfl«8 0 4?:KOai-r. cn-C-lHIOi/'Uny 

V U 3 y» «|8 0 4 ^rSK^^ 8 0 3 tClfeE LTIg 

[0 1651 ^<r>i.^\,z\^xmLi,tLi/^)^ywmfr) 

<7)«. iyVaymmizVimiiiX^^hC. H<7)MX' 
[0166] mzZCOC. H(Di<7)m\.^Z'O^^XWi^n 

ti.mi. m2(Dmtmmff)i^v^ymitmi, ±m 
Ltim'0izmk<7>w&cwDT^i,ixfz'^v^ymim 

^i:S i -O-S ic^®JRl^-7tit®LT0- 3%0 
Si-CH3 i?)iaJRl^-^*«t^$<t!t. 

[01671 :^mmmmx''^%^hfzy^J ^ yn^t^tc 

7-UX^#$'h^^^7KStfC'IS, Si-CH3 (7) 
t•-^'{±i>^^^^OC:t, Ci3J:i/^Hm^-ri,b-^ 

[0168] <xiz:^mmmmxi%^iifz=yv^ymitm 
5rz<>:^ ^ yM*^*ffl- (SIMS) xm Ltz t z 

^ . V U 3 yiJ-fblioaH 1 0 n mm. i5XX/'>0^ 

1 0 a t o in%. 0 . 0 2 a t o m%c7)C -eixtcf+li 
Lxm=f<7)Aim^.=f^miii^tlfz<^^Xt> -> fz . 

[ 0 1 6 9 ] aBi<7)C {4:/ U n y»«?Sr::*:$^4'{cBX 0 tB 
Lfzt^izi^'PiznmLX^^hJ^^ Hn • 

(c, Hy ) mmLizcot. mmmTrnz-^-f 

h;Pxy SrSI? $--5 ;c^r*»o;t:t*^ t:^ *><0 1 St) 

[0170] Z<7)tzi^. '>VaymMim^imizLfz 
0, J<IS<O^7c7)i^-iry;?.^^xl.itlcJ:0. mm 
coc)5Xt/m^(:>tzn^x^h, ISIttlC. s/U^yit 

i^<7)i^-'>-yMzmti(Dx. zixi>immm)^w 

iWiMi\:i-iztX'^(i>izimx^h. 
[01711 zcoj: 0 izz^v^jym^'ix^^^ctii 

4 — 1. 2X10-«dyne • cm'K MmWW%l^ 
9 5 0'C, 6 0^cr,mm^k<r>^li^li0. 6-1. 

2 X 1 0-8 d y n e • c m'^'h 0 , H^tmiimiX'^ 
Wi}^Xh->tz. 

[ 0 1 7 2 ] tf^. igi*14$:IS^^c*^\ ^< m.myr^ 

^^£i)-^tz, t^j:hio. :^mm<r>i^v^ymim 
{4, mti\nzx m&Lt^i^v^ ywimfoitmizBtk 

[0173] ^rts. ^mmmx'\t=y')oymLtx<r> 
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[0 174] ^fc. i^^miiMLtzmmm^mz^fi 

9y (Si (C2 H5 )4 ) . TVy^V^'y'yyy 
(Si (OCH3 )4 ) > rV-^xhdfi^i^^y (Si 
(OCH2 H5 )4 ) , ^^•9-^^;k>''i^P^-^y (S 
is O (CH3 )6 ) . Tb9^y7-n^dfi^>'7>' 

(Si (i-Cs H7 )4 ) ^fc7)r;i^3^i^j^7:x;<f 

[0 1 75] i/c. M®ffi»i7)Ss!lP!|%KfcLT{i:, WW 

[0 1 7 6] ^M;irxi:LT{i. O2 ^yxlil^h 
•Ct, mtf. O3 , CO, CO2, NO. N2 O. N 
O2 , H2 O, H2 O2 ^i:fl6cOKSIIi'&-^tf!|%eo 

[0 177] 

[iaffii^fs*^iia^] 

[ 0 1 ] II K ^ 2 commmmcoy u 3 yK^t^^oj^^ 
[02 ] ai iO)j!ci^a(3Jii^$iTJtM«;<rxflt|^g 
[03 ] mi , ll3<o^m«io:^ffit^cfc m^^tifz 
[04 ] m2 . m40llMMo^r^l::J: OJ^l^Six^^ 

[05] ms, m4<7)mtmi&n'yv^ym\:M(r>mm 
[ 0 6 ] II 5 (Dmtmmcoy u o ym^tfi^iomsiUjmx' 



104-mi.. 10 6-Xh'yr-^^)i^y. 107 
•■■@*gS*lt. 1 0 8-Xbyr • 109-r 
^^^yf-^yb, llO-^-vbr-f, III-AI2 O 
at. 1 1 2-r:?«yf-^yhs 1 1 S-ffi'g, 116 
-Xh -yr • A'yPT', 1 1 7-«*8S*tf, 1 1 8-X 

h -yr • A'yi/T'. 1 1 9-;^ry i^xiE-ff. 1 2 

1 2 6-Xh-y7'-''N>7', 1 2 7-®*8l*lt, 
12 8-:X.h yr J<f\^y. 12 9 -iSWs 130 - Se 
13 1-Xh-y7'-A;l^r, 1 3 2-MMeri»l+, 

1 3 3 ->^h>yr • A;|^7\ 13 4-ia'i. 13 5, 1 
3 5 13 6-i^-X- h-:5'-. 14 1-« 

2 0 1-ii'f, 2 0 2-Xh-y7° • A>7\ 20 3--n 
*gri*fl-. 2 04. 2 0 5-Xb-yr->'AV1^7\ 20 5 
-Ah yT •>'N>7', 2 0 6. 2 0 8-W?, 2 0 7- 
;;^b«yr -'N>7'. 2 0 8-XJU yll-'S. 2 10 -X 
h -yr • A';l-7', 2 1 1 -JSfta^/gto, 2 1 2 -?gf* 
gS. 30 1->-U3yM^, 3 02-M-y^«, 3 
0 3-- i^UnyH-ftJi. 4 01-SfiR. 4 0 2-^it 
i^'Jny^m 4 0 3-iE^> 4 0 4->'U3yi!'f|i 

5 0 1-KS«, 5 0 2-SmP. 5 0 3-«^5 
5 0 4-SJ^&mffi*9ttD-ri./>:i^c^Sffi. 5 0 
5-yV^ymi. 506-EW, 507-Xb-yr- 
V<;P7', 5 0 8-®4S[*lt, 5 0 9-Xh-y7-- A'/l- 

5 10-E*. 5 15-iE«, 5 16->t.h'y7-- 
aVWT'. 5 1 7«M»g*H-. 5 1 8-X b y r ■ vn'/P 
7'. 5 19-;^ryW;?.E«s 5 2 5-ie«. 5 2 6- 
Xh-yT-^W. 5 2 7-K*»S«ff-. 5 2 8-Xh 
•yr- VN>7\ 5 2 9-iE'g, 5 3 0-iS'i. 5 31- 
Xh-yr-J^flf. 5 3 2-«*8»lf, 5 3 3-Xh 
'yr-A;W7'. 5 34-iE«. 5 3 5, 5 3 5 " -i? 

5 3 6-S/-X • t-:^'-, 54 1-fSi!l, 60 1 
-i^Uny^fiR. 60 2-h^yf-«, 6 0 3-i/'J3 
yWiim, 7 0 1-RJEEr. 7 0 2. 70 2' -m^h 
-rJ'-. lOS-mi^^. 7 0 4-mi. 7 0 5- 
X^y]yX<§. 7 0 6-mm(r>im. 7 0 7, 7 08 
•••«S77yi^, 7 0 9-ffiMt, 7 11-il'i, 7 1 
2-Xhyr-^^JUy. 7 1 3-«*aatf. 7 14- 
XhvT*- A;I^7'. 715 "S«. 721-gE'i=, 72 
2-Xh-y7'- A>7', 723-®»»mit. 724- 
Xh-yr-^<)Vy^ 7 2 5-T:5'-y^^yh. 7 2 6- 
Alj O3 'ff. 7 2 7-r^'-y^^yh, 7 28-^-ir 
h'r-f. 7 3 1---E1=. 7 3 2-Xhyr • AVl-r, 7 

3 3-®MaE*tf. 7 3 4-Xh 7 7° • A>7', '7 3 5 
-iE« 
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